INTRODUCTION
============

Systemic low-grade inflammation (SLGI), as assessed by measuring serum concentrations of high-sensitivity C-reactive protein (hs-CRP), has been found to be an independent risk factor of future cardiovascular events \[[@b1-jlm-05-14]\]. Greater understanding of the relationship between SLGI and lifestyle factors would be useful in designing active lifestyle modifications that not only increase the wellness of the general population, but also prevent chronic diseases by reversing epigenetic mechanisms \[[@b2-jlm-05-14]\].

Primary prevention consists of health promotion and specific protection. Primary prevention should be a major goal of modern medicine, not only for cardiovascular diseases (CVD), but also for other chronic diseases, such as cancer and neurodegenerative diseases. The identification of population- and individual-level causes of CVD \[[@b3-jlm-05-14],[@b4-jlm-05-14]\] has contributed to a 50% reduction in the mortality rate from coronary heart disease (CHD) between 1980 and 2000. This is due, in part, to changes in medical treatments after coronary events and in levels of risk factors in the population \[[@b5-jlm-05-14]\]. The public cholesterol-lowering campaign in the United States has significantly reduced mortality from CVD over the past 30 years. This decline was related to both primary (79%) and secondary (21%) prevention, with cholesterol lowering accounting for a 42.7% reduction in the death rate among asymptomatic individuals and 34% among patients with known CVD \[[@b6-jlm-05-14]\].

Some individuals, however, develop CVD without having traditional risk factors. Although efforts have been made to identify other causes or mechanisms of atherogenesis, novel etiologic and pathogenic factors of CVD have been difficult to determine. SLGI, however, has been found to be associated with atherosclerosis \[[@b7-jlm-05-14],[@b8-jlm-05-14]\]. Indeed, hs-CRP is one of the most sensitive markers of systemic inflammation, particularly in the cardiovascular system \[[@b9-jlm-05-14]\].

Epigenetic factors may underlie the etiology and phenotypic variation of chronic diseases, including cancer and metabolic and inflammatory diseases. The epigenome results from interactions between a given developmental genetic asset, such as internal heterogeneity, and action of the environment over a lifetime \[[@b10-jlm-05-14]\]. Epigenetic mechanisms include DNA methylation, histone modification, and microRNA alterations, which collectively enable the cell to respond quickly to environmental changes. A number of CVD risk factors, such as nutrition, smoking, pollution, stress, and the circadian rhythm, have been associated with modification of epigenetic markers. Further examination of these mechanisms may lead to earlier prevention and novel therapies for CVD.

Although individuals with hs-CRP levels ≤ 1 mg/L have been defined as being at low risk for CVD according to AHA/CDC guidelines, the value of very low hs-CRP (\<0.5 mg/L) in public health practice is unclear. This cross-sectional cohort study therefore assessed hs-CRP concentrations and the risk of CVD in 104 healthy Koreans aged 34--60 years.

MATERIALS AND METHODS
=====================

This study was approved by the local ethics committee. Written informed consent was obtained from all the participants prior to screening, and a detailed explanation of the study was provided. The study was conducted according to the principles of the Declaration of Helsinki for biomedical research involving human subjects and the Guideline for Good Clinical Practice.

1. Exclusion criteria
---------------------

Subjects were excluded from this study if they had (1) hypertension (diastolic blood pressure (DBP) \> 90 mmHg or systolic blood pressure (SBP) \> 140 mmHg) with a history of cardiovascular events; (2) diabetes mellitus; (3) a history of cancer; (4) current renal, liver, digestive, rheumatic, or acute or chronic inflammatory disease; (5) a history of taking lipid-lowering medication; (6) previous use of steroids or non-steroidal anti-inflammatory drugs (NSAIDs), including aspirin; or (7) a history of alcoholism or drug abuse. Subjects were also excluded if (8) they had participated in other clinical trials within the previous two months; (9) were pregnant and/or breastfeeding; or (10) if they had received hormone-replacement therapy. Finally, a total of 104 adults were enrolled.

2. Anthropometric examinations and measurements
-----------------------------------------------

Weight and height were measured by trained clinical trial center staff while participants wore lightweight clothing without shoes. Weight was measured to the nearest 0.1 kg and height to the nearest millimeter. Body mass index (BMI) was calculated as the ratio of weight to the square of the height. Waist circumference (WC) was measured at the midpoint between the lower edge of the costal arch and the top of the iliac crest. After five minutes of rest, SBP and DBP were measured (in mmHg) in a seated position with a patient monitor (IntelliVue MP70, Phillips Medical Systems, Eindhoven, Netherlands). All participants underwent body composition analysis. Body composition, including percentage body fat (PBF) and waist-to-hip ratio (WHR), was also assessed by bioelectrical impedance analysis (BIA), with a commercially available body analyzer (InBody 3.0, Biospace, Seoul, Korea). Participants were scanned in the supine position using a Siemens CT scanner (Somatom Plus 4). Visceral and subcutaneous fat were analyzed in a single 10 mm thick slice at the L4 vertebral level.

3. Biomarkers
-------------

Venous blood samples were collected after a 12 h fast. Total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), and triglycerides (TG) were assayed by routine laboratory methods, while glucose, insulin, and HbA1c were measured using the Hitachi-7600 analyzer (Hitachi Ltd., Tokyo, Japan). The concentrations of apoB, apoA1, and hs-CRP were measured by turbidometry and ELISA methods. The homeostasis model assessment of insulin resistance (HOMA-IR) was defined as the product of fasting plasma insulin (*μ*U/mL) and glucose (mg/dL) divided by 405. Aspartate amino-transferase (AST), alanine aminotransferase (ALT), gamma-glutamyl transferase (GGT), albumin, blood urea nitrogen (BUN), and creatinine were measured using an auto-analyzer (Variant, Bio-Rad, Hercules, CA, USA).

4. Statistical analysis
-----------------------

Data is expressed as mean ± standard deviation (SD) or median (range). The means of variables in two groups were compared by t-tests. Comparisons between combinations of groups were made using the Bonferroni t-test. The associations between hs-CRP and other variables were examined by Pearson's correlation analysis. A two-sided p-value \<0.05 was considered statistically significant. All statistical analyses were performed using SAS^®^ (Version 9.3, SAS Institute Inc., Cary, NC, USA) or R version 3.0.1.

RESULSTS
========

Of the 104 initially recruited subjects, 16 were excluded, including four with high-risk hs-CRP concentrations (\>3.0 mg/L) and 12 with intermediate-risk hs-CRP concentrations (1.0 to \<3.0 mg/L). The baseline characteristics of the 88 included subjects are presented in [Table 1](#t1-jlm-05-14){ref-type="table"}. The 88 subjects included 42 males and 46 females, with a mean age of 46.16 ± 6.36 years, with 53 having hs-CRP concentrations \<0.5 mg/L and 35 having hs-CRP concentrations of 0.5 to ≤ 1 mg/L. When factors were compared in these two groups, we found that BMI, WC, SBP, DBP, TG, apoB, visceral fat, visceral/subcutaneous fat ratio (VSR), creatinine, uric acid, GGT, and WHR were significantly higher (p \< 0.01 each) in subjects with hs-CRP concentrations of 0.5 to ≤ 1 mg/L ([Table 2](#t2-jlm-05-14){ref-type="table"}). Interestingly, HDL-C concentrations were significantly lower (p \< 0.05), There was no difference in TC concentration (p = 0.0676) between groups.

Pearson's correlation analysis showed that hs-CRP concentration correlated positively with BMI, WC, WHR, BP, TG, visceral fat, VSR, uric acid, GGT, and WHR (BIA) (p \< 0.0001 each) and negatively with HDL-C (p \< 0.01), but did not correlate with TC or LDL-C ([Table 3](#t3-jlm-05-14){ref-type="table"}). It should be noted, however, that subjects with hs-CRP \<0.5 mg/L were predominantly female (68%), suggesting that gender was a potential confounding factor. To avoid this effect, we compared all variables between males in the two groups of participants. In this setting BMI, WC, WHR, TG, visceral fat, GGT, PBF (BIA) and WHR (BIA) still showed positive correlations with hs-CRP ([Tables 4](#t4-jlm-05-14){ref-type="table"} and [5](#t5-jlm-05-14){ref-type="table"}).

DISCUSSION
==========

We observed significantly higher BMI, WC, TG, apoB, visceral fat, VSR, creatinine, uric acid, GGT, and WHR (BIA) (p \< 0.01 each) and significantly lower HDL-C (p \< 0.05) in subjects with hs-CRP concentrations of 0.5 to ≤1 mg/L compared to those with hs-CRP \<0.5 mg/L. However, multivariate logistic analyses showed that higher hs-CRP levels were largely seen in those of the female gender \[[@b11-jlm-05-14]\]. Pearson's correlation analysis in the 42 male subjects showed that BMI, TG, visceral fat, and WHR (BIA) were significantly higher (p \< 0.001) in subjects with hs-CRP 0.5 to ≤1 mg/L.

Statistically significant associations between hs-CRP and measures of generalized and central obesity have been reported previously \[[@b12-jlm-05-14]--[@b14-jlm-05-14]\]. Our results are consistent with the established importance of BMI and central obesity as risk factors for SLGI \[[@b15-jlm-05-14]\]. Excess body fat, particularly abdominal obesity, is associated with SLGI. In males, BIA evaluations, including percent body fat (r = 0.650) and WHR (r = 0.571), showed stronger correlations with hs-CRP increments than did the anthropometric indices, WC (r = 0.418), WHR (r = 0.370), and visceral fat analysis by CT (r = 0.485). Accordingly, it is important to choose simple and reliable methods of measuring body fat composition in clinical and public health practice.

High levels of hs-CRP have been shown to be an independent predictor of CVD and metabolic syndrome \[[@b16-jlm-05-14]\]. To our knowledge, this is the first study of healthy middle-aged Korean adults showing that very low hs-CRP levels are inversely associated with other traditional risk factors of chronic diseases.

Very low hs-CRP may be achieved by lifestyle modifications, including increased physical activity and dietary interventions. This may enhance the wellness of the general population, reducing both fat aggregation in the abdomen and vascular inflammation, thereby preventing chronic diseases.

This study had several limitations. First, as in any cross-sectional study, we could analyze only the correlation between hs-CRP and other variables, but could not determine causality or mechanisms. Second, since the cohort in this study included only healthy workers at a hospital, the data cannot be extrapolated to the entire population. Third, the small sample size of the cohort in this study may not have provided the power necessary to detect variability in some of the biomarkers. Additional studies are needed to corroborate our findings and extend them to other biomarkers.

Very low levels of hs-CRP and traditional risk factors for chronic diseases correlated well with each other in middle-aged Korean adults. Periodic measurements of abdominal obesity may also be used to assess systemic inflammation in individuals.

In conclusion, we found a significant association between SLGI and indices of central obesity in healthy middle-aged Koreans. Although causality could not be established, these findings suggest the need for chronic disease prevention programs, employing very low levels of hs-CRP as a marker of wellness.

This study was conducted with support by the Clinical Trial Center for Functional Foods (Jeonju, Korea). The authors thank Ms. Hye-Min Wang for her assistance with data analysis.

###### 

Demographic and clinical characteristics of subjects

  Variable (n = 88)                                                                              Mean ± SD        Median (Range)
  ---------------------------------------------------------------------------------------------- ---------------- -------------------------
  Age (years)                                                                                    46.16 ± 6.36     46.00 (34.00--60.00)
  BMI (kg/m^2^)                                                                                  23.41 ± 2.84     22.85 (18.80--31.40)
  WC (cm)                                                                                        78.35 ± 8.70     76.75 (62.00--104.00)
  WHR[1)](#tfn2-jlm-05-14){ref-type="table-fn"}                                                  0.86 ± 0.05      0.85 (0.70--0.99)
  Mean SBP (mmHg)                                                                                118.44 ± 13.50   119.00 (98.00--159.00)
  Mean DBP (mmHg)                                                                                73.57 ± 10.56    73.50 (51.00--100.00)
  Glucose (mg/dL)                                                                                98.88 ± 16.08    95.50 (80.00--208.00)
  Insulin[1)](#tfn2-jlm-05-14){ref-type="table-fn"} (*μ*U/mL)                                    5.67 ± 3.13      5.02 (0.20--18.04)
  HOMA-IR[1)](#tfn2-jlm-05-14){ref-type="table-fn"},[2)](#tfn3-jlm-05-14){ref-type="table-fn"}   1.41 ± 0.93      1.19 (0.04--6.01)
  TC (mg/dL)                                                                                     184.94 ± 28.03   183.50 (129.00--259.00)
  TG (mg/dL)                                                                                     120.35 ± 64.53   101.00 (46.00--411.00)
  LDL-C (mg/dL)                                                                                  107.31 ± 24.81   109.00 (16.00--168.00)
  HDL-C (mg/dL)                                                                                  49.74 ± 12.03    48.00 (29.00--89.00)
  apoA1 (mg/dL)                                                                                  1.42 ± 0.23      1.40 (0.80--2.10)
  apoB (mg/dL)                                                                                   0.76 ± 0.15      0.80 (0.40--1.00)
  apoB/apoA1 ratio                                                                               0.55 ± 0.16      0.52 (0.24--0.91)
  Visceral fat (CT) (cm^2^)                                                                      93.96 ± 56.18    81.95 (15.80--280.60)
  VSR (CT)                                                                                       0.94 ± 0.69      0.80 (0.20--3.40)
  Creatinine (mg/dL)                                                                             0.75 ± 0.16      0.73 (0.39--1.10)
  Uric acid (mg/dL)                                                                              4.80 ± 1.52      4.60 (2.00--9.00)
  GGT (IU/L)                                                                                     28.28 ± 21.33    20.00 (2.70--115.00)
  PBF (BIA) (%)                                                                                  25.49 ± 6.11     24.95 (13.20--39.00)
  WHR (BIA)                                                                                      0.88 ± 0.05      0.88 (0.77--0.98)

BMI: body mass index, WC: waist circumference, WHR: waist-to-hip ratio, SBP: systolic blood pressure, DBP: diastolic blood pressure, HOMA-IR: homeostasis model assessment of insulin resistance, TC: total cholesterol, TG: triglycerides, LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density lipoprotein cholesterol, VSR: visceral/subcutaneous fat ratio, GGT: gamma-glutamyl transferase, PBF: percentage body fat, BIA: bioelectrical impedance analysis.

n = 85.

HOMA-IR = \[fasting glucose (mg/dL) × fasting insulin (*μ*U/mL)\] / 405.

###### 

Comparison of variables between subjects with hs-CRP \<0.5 mg/L and hs-CRP 0.5 to ≤ 1 mg/L

  Variable                                                                                       Overall (n = 88)   hs-CRP \<0.5 mg/L (n = 53)   hs-CRP 0.5 to ≤1 mg/L (n = 35)   p-value
  ---------------------------------------------------------------------------------------------- ------------------ ---------------------------- -------------------------------- ---------
  Age (years)                                                                                    46.16 ± 6.36       45.47 ± 5.92                 47.20 ± 6.93                     0.2141
  Gender                                                                                                                                                                          
   Male                                                                                          42 (47.73%)        17 (32.08%)                  25 (71.43%)                      0.0003
   Female                                                                                        46 (52.27%)        36 (67.92%)                  10 (28.57%)                      
  BMI (kg/m^2^)                                                                                  23.41 ± 2.84       22.47 ± 2.33                 24.84 ± 2.96                     \<.0001
  WC (cm)                                                                                        78.35 ± 8.70       75.34 ± 7.27                 82.91 ± 8.79                     \<.0001
  WHR[1)](#tfn5-jlm-05-14){ref-type="table-fn"}                                                  0.86 ± 0.05        0.84 ± 0.05                  0.88 ± 0.05                      0.001
  Mean SBP (mmHg)                                                                                118.44 ± 13.50     115.45 ± 13.39               122.97 ± 12.53                   0.0097
  Mean DBP (mmHg)                                                                                73.57 ± 10.56      70.85 ± 9.99                 77.69 ± 10.19                    0.0025
  Glucose (mg/dL)                                                                                98.88 ± 16.08      97.15 ± 18.07                101.49 ± 12.26                   0.1836
  Insulin[1)](#tfn5-jlm-05-14){ref-type="table-fn"} (*μ*U/mL)                                    5.67 ± 3.13        5.12 ± 2.42                  6.55 ± 3.88                      0.0642
  HOMA-IR[1)](#tfn5-jlm-05-14){ref-type="table-fn"},[2)](#tfn6-jlm-05-14){ref-type="table-fn"}   1.41 ± 0.93        1.24 ± 0.64                  1.69 ± 1.21                      0.0578
  TC (mg/dL)                                                                                     184.94 ± 28.03     180.51 ± 29.09               191.66 ± 25.28                   0.0676
  TG (mg/dL)                                                                                     120.35 ± 64.53     96.89 ± 36.84                155.89 ± 80.14                   0.0002
  LDL-C (mg/dL)                                                                                  107.31 ± 24.81     105.19 ± 22.13               110.51 ± 28.42                   0.3271
  HDL-C (mg/dL)                                                                                  49.74 ± 12.03      52.26 ± 12.91                45.91 ± 9.51                     0.0145
  apoA1 (mg/dL)                                                                                  1.42 ± 0.23        1.42 ± 0.24                  1.41 ± 0.22                      0.7341
  apoB (mg/dL)                                                                                   0.76 ± 0.15        0.72 ± 0.15                  0.82 ± 0.13                      0.0026
  apoB/apoA1 ratio                                                                               0.55 ± 0.16        0.52 ± 0.16                  0.60 ± 0.15                      0.0265
  Visceral fat (CT) (cm^2^)                                                                      93.96 ± 56.18      70.78 ± 44.60                129.06 ± 54.12                   \<.0001
  VSR (CT)                                                                                       0.94 ± 0.69        0.73 ± 0.57                  1.26 ± 0.73                      0.0003
  Creatinine (mg/dL)                                                                             0.75 ± 0.16        0.71 ± 0.15                  0.81 ± 0.17                      0.0041
  Uric acid (mg/dL)                                                                              4.80 ± 1.52        4.35 ± 1.24                  5.48 ± 1.66                      0.0005
  GGT (IU/L)                                                                                     28.28 ± 21.33      21.30 ± 16.39                38.86 ± 23.71                    0.0003
  PBF (BIA) (%)                                                                                  25.49 ± 6.11       25.20 ± 6.27                 25.93 ± 5.91                     0.5833
  WHR (BIA)                                                                                      0.88 ± 0.05        0.86 ± 0.04                  0.90 ± 0.04                      \<.0001

BMI: body mass index, WC: waist circumference, WHR: waist-to-hip ratio, SBP: systolic blood pressure, DBP: diastolic blood pressure, HOMA-IR: homeostasis model assessment of insulin resistance, TC: total cholesterol, TG: triglycerides, LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density lipoprotein cholesterol, VSR: visceral/subcutaneous fat ratio, GGT: gamma-glutamyl transferase, PBF: percentage body fat, BIA: bioelectrical impedance analysis.

n = 85 (no data for one subject with hs-CRP \<0.5 mg/L and 2 with hs-CRP 0.5 to ≤ 1 mg/L).

HOMA-IR = \[fasting glucose (mg/dL) x fasting insulin (*μ*U/mL)\] / 405.

###### 

Pearson correlation analysis between hs-CRP and other factors

  Variable (n = 88)                                                                               r[\*](#tfn8-jlm-05-14){ref-type="table-fn"}   p-value
  ----------------------------------------------------------------------------------------------- --------------------------------------------- ---------
  Age (years)                                                                                     0.095                                         0.3786
  BMI (kg/m^2^)                                                                                   0.525                                         \<.0001
  WC (cm)                                                                                         0.507                                         \<.0001
  Waist Hip Ratio[1)](#tfn9-jlm-05-14){ref-type="table-fn"}                                       0.436                                         \<.0001
  Mean SBP (mmHg)                                                                                 0.286                                         0.0070
  Mean DBP (mmHg)                                                                                 0.313                                         0.0030
  Glucose (mg/dL)                                                                                 0.209                                         0.0503
  Insulin[1)](#tfn9-jlm-05-14){ref-type="table-fn"} (*μ*U/mL)                                     0.317                                         0.0031
  HOMA-IR[1)](#tfn9-jlm-05-14){ref-type="table-fn"},[2)](#tfn10-jlm-05-14){ref-type="table-fn"}   0.348                                         0.0011
  TC (mg/dL)                                                                                      0.147                                         0.1706
  TG (mg/dL)                                                                                      0.461                                         \<.0001
  LDL-C (mg/dL)                                                                                   0.092                                         0.3916
  HDL-C (mg/dL)                                                                                   −0.255                                        0.0163
  apoA1 (mg/dL)                                                                                   −0.013                                        0.9032
  apoB (mg/dL)                                                                                    0.282                                         0.0077
  apoB/apoA1 ratio                                                                                0.200                                         0.0618
  Visceral fat (CT) (cm^2^)                                                                       0.558                                         \<.0001
  VSR (CT)                                                                                        0.398                                         0.0001
  Creatinine (mg/dL)                                                                              0.325                                         0.0020
  Uric acid (mg/dL)                                                                               0.434                                         \<.0001
  GGT (IU/L)                                                                                      0.420                                         \<.0001
  PBF (BIA) (%)                                                                                   0.110                                         0.3092
  WHR (BIA)                                                                                       0.507                                         \<.0001

BMI: body mass index, WC: waist circumference, WHR: waist-to-hip ratio, SBP: systolic blood pressure, DBP: diastolic blood pressure, HOMA-IR: homeostasis model assessment of insulin resistance, TC: total cholesterol, TG: triglycerides, LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density lipoprotein cholesterol, VSR: visceral/subcutaneous fat ratio, GGT: gamma-glutamyl transferase, PBF: percentage body fat, BIA: bioelectrical impedance analysis.

r = Correlation coefficient.

n = 85.

HOMA-IR = \[fasting glucose (mg/dL) × fasting insulin (*μ*U/mL)\]/405.

###### 

Comparison of variables in male subjects (n = 42) with hs-CRP \<0.5 mg/L and hs-CRP 0.5 to ≤ 1 mg/L

  Variable                                                                                         Overall (n = 42)   hs-CRP \<0.5 mg/L (n = 17)   hs-CRP 0.5 to ≤1 mg/L (n = 25)   p-value
  ------------------------------------------------------------------------------------------------ ------------------ ---------------------------- -------------------------------- ---------
  Age (years)                                                                                      47.07 ± 6.52       46.94 ± 5.92                 47.16 ± 7.02                     0.9165
  BMI (kg/m^2^)                                                                                    24.51 ± 2.75       23.26 ± 1.62                 25.36 ± 3.06                     0.0065
  WC (cm)                                                                                          83.60 ± 8.47       80.94 ± 7.09                 85.40 ± 8.98                     0.0944
  WHR[1)](#tfn12-jlm-05-14){ref-type="table-fn"}                                                   0.89 ± 0.05        0.88 ± 0.05                  0.89 ± 0.05                      0.3003
  Mean SBP (mmHg)                                                                                  124.48 ± 10.65     121.82 ± 9.75                126.28 ± 11.05                   0.1866
  Mean DBP (mmHg)                                                                                  79.74 ± 8.34       77.59 ± 7.48                 81.20 ± 8.72                     0.1712
  Glucose (mg/dL)                                                                                  105.67 ± 20.31     107.24 ± 28.47               104.60 ± 12.70                   0.7239
  Insulin[1)](#tfn12-jlm-05-14){ref-type="table-fn"} (*μ*U/mL)                                     6.53 ± 3.68        5.39 ± 2.29                  7.33 ± 4.26                      0.0757
  HOMA-IR[1)](#tfn12-jlm-05-14){ref-type="table-fn"},[2)](#tfn13-jlm-05-14){ref-type="table-fn"}   1.74 ± 1.15        1.45 ± 0.72                  1.95 ± 1.35                      0.1416
  TC (mg/dL)                                                                                       190.38 ± 23.54     188.35 ± 30.81               191.76 ± 17.58                   0.6837
  TG (mg/dL)                                                                                       153.00 ± 75.33     119.29 ± 40.80               175.92 ± 85.05                   0.0066
  LDL-C (mg/dL)                                                                                    110.90 ± 25.15     114.53 ± 23.69               108.44 ± 26.28                   0.4480
  HDL-C (mg/dL)                                                                                    45.50 ± 10.76      47.35 ± 11.55                44.24 ± 10.24                    0.3640
  apoA1 (mg/dL)                                                                                    1.37 ± 0.23        1.36 ± 0.24                  1.38 ± 0.23                      0.8374
  apoB (mg/dL)                                                                                     0.82 ± 0.12        0.81 ± 0.16                  0.83 ± 0.09                      0.5520
  apoB/apoA1 ratio                                                                                 0.62 ± 0.15        0.61 ± 0.17                  0.62 ± 0.14                      0.7956
  Visceral fat (CT) (cm^2^)                                                                        131.19 ± 56.68     101.79 ± 58.99               151.18 ± 46.27                   0.0042
  VSR (CT)                                                                                         1.45 ± 0.65        1.29 ± 0.67                  1.56 ± 0.63                      0.2064
  Creatinine (mg/dL)                                                                               0.88 ± 0.13        0.86 ± 0.14                  0.90 ± 0.11                      0.3785
  Uric acid (mg/dL)                                                                                5.96 ± 1.21        5.62 ± 1.00                  6.20 ± 1.30                      0.1343
  GGT (IU/L)                                                                                       40.38 ± 24.53      31.24 ± 23.46                46.60 ± 23.69                    0.0449
  PBF (BIA) (%)                                                                                    21.72 ± 4.85       18.94 ± 3.26                 23.62 ± 4.88                     0.0013
  WHR (BIA)                                                                                        0.89 ± 0.04        0.87 ± 0.03                  0.91 ± 0.04                      0.0031

BMI: body mass index, WC: waist circumference, WHR: waist-to-hip ratio, SBP: systolic blood pressure, DBP: diastolic blood pressure, HOMA-IR: homeostasis model assessment of insulin resistance, TC: total cholesterol, TG: triglycerides, LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density lipoprotein cholesterol, VSR: visceral/subcutaneous fat ratio, GGT: gamma-glutamyl transferase, PBF: percentage body fat, BIA: bioelectrical impedance analysis.

n = 39 (no data for one subject with hs-CRP \<0.5 mg/L and 2 with hs-CRP 0.5 to ≤ 1 mg/L).

HOMA-IR = \[fasting glucose (mg/dL) × fasting insulin (*μ*U/mL)\] / 405.

###### 

Pearson correlation analysis between hs-CRP and other factors in male subjects

  Variable (n = 42)                                                                                r[\*](#tfn15-jlm-05-14){ref-type="table-fn"}   p-value
  ------------------------------------------------------------------------------------------------ ---------------------------------------------- ---------
  Age (years)                                                                                      −0.103                                         0.5153
  BMI (kg/m^2^)                                                                                    0.563                                          0.0001
  WC (cm)                                                                                          0.418                                          0.0059
  WHR[1)](#tfn16-jlm-05-14){ref-type="table-fn"}                                                   0.370                                          0.0205
  Mean SBP (mmHg)                                                                                  0.221                                          0.1602
  Mean DBP (mmHg)                                                                                  0.229                                          0.1438
  Glucose (mg/dL)                                                                                  0.036                                          0.8200
  Insulin[1)](#tfn16-jlm-05-14){ref-type="table-fn"} (*μ*U/mL)                                     0.350                                          0.0287
  HOMA-IR[1)](#tfn16-jlm-05-14){ref-type="table-fn"},[2)](#tfn17-jlm-05-14){ref-type="table-fn"}   0.335                                          0.0371
  TC (mg/dL)                                                                                       0.097                                          0.5392
  TG (mg/dL)                                                                                       0.395                                          0.0096
  LDL-C (mg/dL)                                                                                    −0.012                                         0.9393
  HDL-C (mg/dL)                                                                                    −0.118                                         0.4580
  apoA1 (mg/dL)                                                                                    0.102                                          0.5197
  apoB (mg/dL)                                                                                     0.158                                          0.3167
  apoB/apoA1 ratio                                                                                 0.024                                          0.8818
  Visceral fat (CT) (cm^2^)                                                                        0.485                                          0.0011
  VSR (CT)                                                                                         0.207                                          0.1876
  Creatinine (mg/dL)                                                                               0.099                                          0.5343
  Uric acid (mg/dL)                                                                                0.348                                          0.0241
  GGT (IU/L)                                                                                       0.308                                          0.0474
  PBF (BIA) (%)                                                                                    0.650                                          \<.0001
  WHR (BIA)                                                                                        0.571                                          \<.0001

BMI: body mass index, WC: waist circumference, WHR: waist-to-hip ratio, SBP: systolic blood pressure, DBP: diastolic blood pressure, HOMA-IR: homeostasis model assessment of insulin resistance, TC: total cholesterol, TG: triglycerides, LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density lipoprotein cholesterol, VSR: visceral/subcutaneous fat ratio, GGT: gamma-glutamyl transferase, PBF: percentage body fat, BIA: bioelectrical impedance analysis.

r=Correlation coefficient.

n = 39.

HOMA-IR = \[fasting glucose (mg/dL) × fasting insulin (*μ*U/mL)\]/405.

[^1]: These authors contributed equally to this work.
